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Introduction
This note presents a new definition of nonlinear statistics mean and variance to simplify
the nonlinear statistics computations. These concepts aim to provide a theoretical
explanation of a novel nonlinear weighted residual methodology presented recently by
the present author.
Results
When a set of values has a sufficiently strong central tendency, it is significant to
characterize the set by the concept mean. Consider the values x1, É, xN, the mean of
them is defined as
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which estimates the central value of sampled point values. Variance is another useful
concept to characterize the variability of this set of values, which is defined as
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The above equation (2) estimates the mean deviation of x from its mean value. For
nonlinear variables, the same definitions of mean and variance are usually used. For
example, consider a set of nonlinear values x1y1, É, xNyN, we have
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In this paper, we present a new definition of the mean and variance for nonlinear
variable samples. Without the loss of generality, consider the above example and we
have
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Also, for sin(x1),É,sin(xN), we have
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The same idea can be extended to the definition of nonlinear median and mode. The
present definitions of the mean and variance of nonlinear data provide a statistical
explanation for a novel methodology of nonlinear weighted residuals proposed in [1].
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